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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a system and an 
apparatus wherein the effect of multipath waves due to 
a wide band is reduced, many users are accommodated 
and an efficient transmission is realized. 
SOLUTION: The total transmission band is divided into a 
plurality of bands. An access operation by a frequency 
division which uses the divided bands as a unit, an 
access operation by a code division in the respective 
divided bands, and an access operation by a time 
division by constituting a time slot in a time-base 
direction are used. Consequently, the access operations 
can be controlled flexibly. The code division may be 
either (a) a multicarrier CDMA system or (b) a DS- 
CDMA system. When the frequency of the divided bands 
to be used, the number of the divided bands, the number 
of diffusion codes to be used or the number of time 
slots to be allocated is changed, the transmission 
capacity of the system and the apparatus can be made 
variable. 
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* NOTICES * 

JPO and NCIPI are not 7esporis^i b I e for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The radio communications system characterized by having a means to perform band 
division multiplex by making into a unit the band which divided all the transmission bands of a 
system into plurality, a means to perform sign division multiplex in said each divided band, and a 
means to perform Time Division Multiplexing using the time slot constituted in the direction of a 

time-axis. — - 

[Claim 2] Said sign division multiplex is a radio communications system according to claim 1 
characterized by being the multi-carrier CDMA method which makes one. chip of a diffusion sign 
correspond to each subcarrier of two or more subcarriers contained in the band concerned. 
[Claim 3] Said sign division multiplex is a radio communications system according to claim 1 
characterized by being a direct diffusion CDMA method. 

[Claim 4] The radio communications system according to claim 1 to 3 characterized by having a 
means to perform frequency hopping among said two or more divided bands. 
[Claim 5] Said radio communications system according to claim 1 to 4 characterized by having a 
means to change the number of said divided band which is assigned to the user concerned and 
said divided bands, the number of said diffusion signs, or the number of said time slots, according 
to the informational class or informational propagation environment to transmit. 
[Claim 6] The control means which chooses the band which is the radio communication 
equipment which transmits a signal using 1 of the bands which divided all the transmission bands 
of a system into plurality, or two or more bands, and is used of said two or more bands, A means 
to divide transmit information into the number corresponding to the number of said selected 
bands, A diffusion means to perform a diffusion modulation using the diffusion sign specified by 
said control means to said each divided transmit information, Based on the control signal from 
said control means, the carrier frequency signal corresponding to the band chosen from the 
signalling frequency corresponding to said two or more divided bands is chosen. The radio 
communication equipment characterized by having a subcarrier selection means to output to the 
specified timing, and a means to generate a sending signal by multiplying by the carrier frequency 
signal chosen as the output of said diffusion means from said subcarrier selection means. 
[Claim 7] Said diffusion means is a radio communication equipment according to claim 6 
characterized by being what performs diffusion by the multi-carrier method which makes one 
chip of a diffusion sign correspond to each subcarrier of two or more subcarriers contained in 
the band concerned. 

[Claim 8] Said diffusion means is a radio communication equipment according to claim 6 
characterized by being what performs direct diffusion which multiplies the input signal concerned 
by the diffusion sign. 

[Claim 9] Said control means is a radio communication equipment according to claim 6 to 8 
characterized by changing said band to be used for every predetermined time amount, and 
performing frequency hopping. 

[Claim 10] Said control means is a radio communication equipment according to claim 6 to 9 
characterized by changing the number of said divided band which is assigned to the user 
concerned and said divided bands, the number of diffusion signs, or said timing according to the 
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informational class or informational propagation environment to transmit. 

[Claim 11] It is the radio communication equipment which receives the signal transmitted using 1 ^ 

of the bands where plurality divided all the transmission bands of a system, or two or more 

bands. The control means which supplies the control signal for choosing the band corresponding 

to the signal which should be received among the bands where said plurality was divided, A band 

selection means to output the input signal of the band chosen to the specified timing according 

to the control signal from said control means. The radio communication equipment characterized 

by having the back-diffusion-of-electrons means which carries out the back diffusion of 

electrons of the input signal from said band selection means using the diffusion sign specified by 

said control means, and a means to generate receipt information from the output of said back- 

diffusion-of-electrons means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the radio communications system and radio 
communication equipment which realize a flexible and efficient multi-access about the multi- 
access method which communicates using Frequency Division Multiplexing, sign division 
multiplex, and time-sharing multiplex. 
[0002] 

[Description of the Prior Art] In recent years, also in the mobile communication field, the demand 
of the multimedia communication which unifies, transmits and receives the data of various 
classes, such as voice, a text, and an image, is increasing, therefore high-speed transmission is 
needed. Moreover, to hold many users extremely with the spread of mobile communication in the 
limited frequency band is desired. However, frequency selective phasing occurs by the multi- 
pass wave, and big being influenced especially is known for mobile communication by the high- 
speed transmission which needs broadband transmission. 

[0003] The migration communication system using a band division multi-access (Band Division 
Multiple AccessrBDMA) method which made the multi-access possible as one of the cure of this 
in the typical rectangular frequency multiplex (Orthogonal Frequency Division Multiplex:OFDM) 
method of frequency-division multiplex which is a formula on the other hand is proposed (Fujita 
1000 Hiroaki Takahashi, Kazuyuki Sakota. and Suzuki 3 **, the "basic transmission 
characteristic of a BDMA method", Shingaku Giho RCS 99-2, pp.7 April, 1999 [ -12 or ]). The 
spectrum of this BDMA method is shown in drawing 5 . A BDMA method is a communication 
mode which used Frequency-Division-Multiplexing access and a Time Division Multiple Access. 
Each subcarrier in a BDMA method is transmitting the information which should be transmitted 
by performing a QPSK modulation etc. All transmission bands are divided into plurality and a 
different user using the divided band is held. 

[0004] On the other hand, the multi-carrier CDMA (Multi-Carrier CDMA) method which 
combined the code division multiple access (Code Division Multiple Access:CDMA) with the 
OFDM communication mode is learned. From the description, a multi-carrier CDMA method 
assigns each chip of a diffusion sign to each subcarrier, and is divided roughly into what performs 
CDMA on a frequency shaft, and the thing which arranges the signal diffused on the time-axis 
with the conventional direct diffusion CDMA (Direct Sequence CDMA:DS-CDMA) method on a 
frequency shaft as one subcarrier. Each spectrum of the conventional multi-carrier CDMA 
method and a DS-CDMA method is shown in drawin g 6 . A QPSK modulation etc. is performed 
to the information which should be transmitted in a multi-carrier CDMA method, it is diffused 
using the diffusion sign which was further assigned for every user and which intersects 
perpendicularly mutually, and is arranged on a frequency shaft By the multi-carrier CDMA 
method which performs CDMA on a frequency shaft, each chip (01 -Cn) of a diffusion sign 
supports each subcarrier (f1-fn) of an OFDM signal. 
[0005] 

[Problem(s) to be Solved by the Invention] Although the BDMA method which is one of an OFDM 
communication mode and the multi-access method of its is strong on a delay wave as mentioned 
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above, and it is the method which has the resistance to frequency selective phasing, when it 
broadbandHzes from the need for high-speed transmission and the subcarrier number increases, 
there is a problem that the equipment which realizes it increases extremely. Especially the fast- 
Fourier-transform machine (FFT) used in a transmitter-receiver and a reverse fast-Fourier- 
transform machine (IFFT) need the multiplier of the square individual of the number of 
subcarriers to be used. Moreover, by the CDMA method, when broadband-ization is performed 
for implementation of high-speed transmission, the effect of a multi-pass wave increases and 
there is a problem of degrading the communication link engine performance. Or the compensator 
of the degradation is needed and the scale of a receiving set increases. Moreover, there is also a 
problem that modeling of the propagation path accompanying broadband-izing. separation of a 
multi-pass, and composition become difficult. Furthermore, in multimedia communication, 
efficient transmission and the efficient access control which it is required to be able to realize 
two or more transmission speed, and for the rate to be also able to change accommodative, 
realize adjustable transmission speed by easy control, and use a frequency and power effectively 
by the difference in a user's communication link purpose are expected Furthermore, in a cellular 
communication system, the cure of the performance degradation by the interference signal from 
other than a self-cel is also important. 

[0006] Then, this invention aims at implementation of high transmission speed, the flexible 
access control, and the radio system distribution that can realize interference reduction in view 
of the above-mentioned problem. Moreover, this invention aims at offer of the radio 
communication equipment which can realize adjustable transmission speed and can realize 
contraction and efficient power use of a receiver scale in a mobile station with a simple 
configuration. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the radio 
communications system of this invention has a means to perform band division multiplex by 
making into a unit the band which divided all the transmission bands of a system into plurality, a 
means to perform sign division multiplex in said each divided band, and a means to perform Time 
Division Multiplexing using the time slot constituted in the direction of a time-axis. Moreover, 
said said sign division multiplex is good also as the multi-carrier CDMA method which makes one 
chip of a diffusion sign correspond to each subcarrier of two or more subcarriers contained in 
the band concerned, or a direct diffusion method. Furthermore, you may make it have a means to 
perform frequency hopping among said two or more divided bands. You may make it have a 
means to change the number of said divided band which is assigned to the user concerned 
further again according to the informational class or informational propagation environment to 
transmit, and said divided bands, the number of said diffusion signs, or the number of said time 
slots. 

[0008] The control means which chooses the band which the radio communication equipment of 
this invention is a radio communication equipment which transmits a signal using 1 of the bands 
which divided all the transmission bands of a system into plurality, or two or more bands, and is 
used of said two or more bands further again, A means to divide transmit information into the 
number corresponding to the number of said selected bands, A diffusion means to perform a 
diffusion modulation using the diffusion sign specified by said control means to said each divided 
transmit information, Based on the control signal from said control means, the carrier frequency 
signal corresponding to the band chosen from the signalling frequency corresponding to said two 
or more divided bands is chosen. It has a subcarrier selection means to output to the specified 
timing, and a means to generate a sending signal by multiplying by the carrier frequency signal 
chosen as the output of said diffusion means from said subcarrier selection means. Said diffusion 
means may perform the thing which performs diffusion by the multi-carrier method which makes 
one chip of a diffusion sign correspond to each subcarrier of two or more subcarriers contained 
in the band concerned, or direct diffusion which multiplies the input signal concerned by the 
diffusion sign further again. Said control means may change said band to be used for every 
predetermined time amount, and may perform frequency hopping further again. Said control 
means may change the number of said divided band which is assigned to the user concerned and 
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said divided bands, the number of diffusion signs, or said timing further again according to the 
informational class or informational propagation environment to transmit. 
[0009] Other radio communication equipments of this invention are radio communication 
equipments which receive the signal transmitted using 1 of the bands where plurality divided all 
the transmission bands of a system, or two or more bands further again. The control means 
which supplies the control signal for choosing the band corresponding to the signal which should 
be received among the bands where said plurality was divided, A band selection means to output 
the input signal of the band chosen to the specified timing according to the control signal from 
said control means. It has the back-diffLJsibn"of-electrons means which carries out the back 
diffusion of electrons of the input signal from said band selection means using the diffusion sign 
specified by said control means, and a means to generate receipt information from the output of 
said back-diffusion-of-electrons means. 

[0010] According to the radio communications system and radio communication equipment of 
such this invention, by using three kinds of multi-access methods, Frequency Division 
Multiplexing, sign division multiplex, and time-sharing multiplex, a very flexible access control 
becomes possible and a multi-access with the sufficient transmission efficiency in mobile 
communication becomes possible. Moreover, frequency use effectiveness can be raised by using 
for a sign division multiplex means the multi-carrier CDMA method which uses and diffuses a 
sign on a frequency shaft. Furthermore, since all radio-transmission bands are divided into 
plurality and it also enabled it to transmit and receive them independently, by [ which divided ] 
receiving independently for every band, degradation by the multi-pass wave can be suppressed 
and transmission speed can be improved efficiently. Moreover, the scale of the fast-Fourier- 
transform machine (FFT) of a transmitter-receiver and an inverse Fourier transform machine 
(IFFT) can be reduced, and lightweight-izing and low-power-izing of equipment can be attained 
in a mobile station. It becomes reducible [ considering as a simple equipment configuration, and 
transmitted power ] by taking the configuration of the required number of partitions with the 
maximum transmission speed of the request for the communication link purpose further again. 
According to the informational class or informational propagation environment to transmit, 
transmission speed can be changed further again by changing the frequency band of the band 
used for transmission, the number of bands, the number of signs, or the communication link time 
amount (the number of the time slots to assign) that carried out time sharing again. Since the 
configuration which makes such a transmission speed adjustable does not need to change a 
modulator, it can be considered as a simple configuration. By performing frequency hopping 
further again, the measures against an interference wave in improving the communication link 
engine performance according to the frequency diversity effectiveness and a multi-cell 
environment can be taken. 
[0011] 

[Embodiment of the Invention] The spectrum by the radio communications system of this 
invention is shown in drawing 1 . The spectrum when drawing 1 (a) uses a multi-carrier CDMA 
method and drawing 1 (b) uses a DS-CDMA method as code division multiplex is shown. All the 
transmission bands of a system are divided into plurality, and let each divided band (division 
band) be the communication band which intersected perpendicularly namely, became 
independent with the filter etc. so that you may illustrate. And it makes possible band division 
multiplex (Frequency Division Multiplexing) by making this division band into a unit. Moreover, 
sign division multiplex is performed in each divided band by the multi-carrier CDMA method 
( drawing 1 (a)) or DS-CDMA method ( drawing 1 (b)) spread to frequency shaft orientations 
using a diffusion sign. In drawing 1 , the difference in the shank of a spectrum shows a different 
diffusion sign, i.e., a different user. The frequency band of the division band to be used and the 
class of sign to be used are determined according to a propagation environment or other users' 
communication link condition. Furthermore, in the time-axis, by dividing time amount, a time slot 
is constituted and it makes time-sharing multiplex possible. Thus, in the radio communications 
system of this invention, the flexible access control is realized by performing Frequency Division 
Multiplexing, sign division multiplex, and time-sharing multiplex access to which three kinds are 
changed accommodative. 
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[0012] Moreover, transmission capacity can be changed by changing some of the divided 
frequency band of a band to be used, number of the divided bands, number of the diffusion signs 
to be used, number of time slots that communicates, or those all according to each user s 
communication link purpose. That is, the user with large transmission capacity uses many bands 
and diffusion signs, and the user with small transmission capacity uses one band and one 
diffusion sign. Thus, transmission capacity can be made adjustable. Furthermore, when 
determining the frequency band of a division band, the band used with a random number or a 
random sign is determined, and frequency hopping is performed by changing a frequency band in 
time. Thereby, the frequency diversity effectiveness is acquired and the effect by the 
interference from other eels can be reduced in a multi-cell environment. 
[0013] An example of the transmitting section which constitutes the radio communications 
system of this invention, and a receive section is explained using drawing 2 - drawing 4 . Drawing 
2 shows the configuration of the transceiver section of the radio communications system by this 
invention, drawing 2 (a) is the block diagram showing the configuration of the transmitting 
section, and drawing 2 (b) is the block diagram showing the configuration of a receive section. In 
the transmitting section of drawing 2 (a), 1070 is a controller and specifies the number of said 
division bands used for transmission from this transmitting section, the frequency band of each 
division band, allocation of said time slot, a class, number of diffusion signals to be used, etc. 
[0014] According to the number of bands transmitted to coincidence, serial/parallel conversion 
of the information modulation symbol 1010 as which the modulation of a QPSK modulation etc. 
was performed is carried out with a serial / parallel-conversion vessel 1020. This number of 
juxtaposition is specified by said controller 1070, and shows the time of the number of the bands 
transmitted to coincidence being 4 by drawing 2 . The parallelized information modulation symbol 
is diffused using the diffusion sign 1080 specified by the controller 1070 with diffusers 1031- 
1034. As mentioned above, as this diffusion method, you may be any of a multi-carrier CDMA 
method or a DS-CDMA method. In addition, about the configuration of the diffusers 1031-1034 
in an all directions type, and a corresponding back-diffusion-of-electrons machine, it mentions 
later. 

[0015] The carrier frequency signal 1120 corresponding to each division band can take 
advantaging in multipliers 1051-1054 to the output signal of diffusers 1031-1034. Here, the 
carrier frequency signal 1120 is chosen in the subcarrier selection section 1040 by the 
subcarrier control signal 1090 from [ from the signalling frequency 1110 beforehand prepared so 
that each division band might intersect perpendicularly with a frequency shaft ] a controller 
1070. In drawing 2 (a), signalling frequency 1 1 lOfI to f8 is prepared, and only several 4 of a 
division band which transmits to juxtaposition is chosen (fc1-fc4). Moreover, the subcarrier 
selection section 1040 outputs said selected carrier frequency 1 120 to the timing corresponding 
to the time slot assigned to this transmitting section with the subcarrier control signal from said 
control section 1070. The signal of each division band is compounded by the adder 1055, and a 
sending signal 1060 is generated. In addition, information, such as the number of the division 
bands in said control section 1070 to be used, a frequency band of each division band, allocation 
of said time slot, and a class of diffusion sign to be used, a number, is notified to the control 
section 2070 of a receiving side through a control channel etc. 

[0016] In the receive section which shows drawing 2 (b), the band selection sections 2021-2024 
choose the division band received with the band selection-control signal 2070 from a controller 
2060. and divide an input signal 2010 into the signal of each division band. The band selection 
sections 2021-2024 are constituted by a band-pass filter, the multiplier which carries out 
frequency conversion to a baseband band with the carrier frequency signal of the band chosen in 
the assigned time slot. The back diffusion of electrons of the baseband signaling for every 
separated band is carried out using the diffusion sign 2080 with the back-diffusion-of-electrons 
vessels 2031-2034 of the same method as the code division multiplex of a transmitting side, and 
with the parallel/serial-conversion vessel 2040. it becomes the original information modulation 
symbol 2050, restores to this, and obtains information data. 

[0017] In addition, although only four diffusers 1031-1034 corresponding to four bands to be 
used and multipliers 1051-1054 were illustrated in above-mentioned drawing 2 (a) and the four 
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band selection sections 2021-2024 and the back-diffusion-of-electrons machines 2031-2034 
were illustrated in (b) It has in fact the diffuser and back-diffusion-of-electrons machine of the 
maximum number which may be used, and is used by control of said controller 1070 and a 
controller 2060. choosing the equipment of the number currently then assigned. Moreover, said 
controller 1070 can change allocation of the class of the frequency band of said band to be used, 
the number of bands, and diffusion sign to be used and a number, and a time slot etc. 
accommodative according to a user s communication link purpose or propagation environment. 
Thereby, transmission capacity can be made adjustable. In addition, the information changed in 
this case is notified to the controller 2060 of a receiving side through a control channel etc. 
Furthermore, the function to perform frequency hopping which changes the division band which 
uses and chooses a random number and a random sign as said controller 1070 and controller 
2060 for every predetermined time which synchronized with said time slot can be given. Thereby, 
the frequency diversity effectiveness is expectable. 

[0018] Drawing 3 is drawing showing the example of 1 configuration of said diffusers 1031-1034 
in the case of being based on a multi-carrier CDMA method, and said back-diffusion-of^ 
electrons machines 2031-2034. The diffuser by the multi-carrier CDMA method of drawing 3 (a) 
is used as diffusers 1031-1034 of said drawing 2 . The information modulation symbol 3010 of 
this band inputted from said serial / parallel-conversion machine 1020 is reproduced by the 
duplicate section 3020 only several chip minutes of the diffusion sign 3040, and the multiplication 
of the information modulation symbol and each chips 3041-3044 of a diffusion sign which were 
reproduced is carried out by multipliers 3031-3034. Drawing 3 shows the time of the die length 
of a diffusion sign, i.e., the number of chips of a diffusion sign, being 4. Here, the class of 
diffusion sign is determined by said controller 1070. The reverse fast-Fourier-transform machine 
(IFFT) 3050 arranges the information modulation symbol by which the chip of a diffusion sign was 
able to multiply to the subcarrier which intersects perpendicularly on a frequency shaft, and 
changes it into the signal of a time-axis. The guard period which deletes the effect of a multi- 
pass wave by the guard period aedeagus 3060 is inserted, and it becomes the output signal 3070 
of a diffuser. This output signal 3070 is outputted to that to which it corresponds of said 
multipliers 1051-1054. 

[0019] (b) of drawing 3 is drawing showing the example of a configuration of the back-diffusion- 
of^electrons machine in the case of a multi-carrier CDMA method. The receiving input signal 
3110 of the division band concerned chosen by said band selection sections 2021-2024 is 
deleted in a guard period with the guard period deletion vessel 3120, and is inputted into the 
fast-Fourier-transform machine (FFT) 3130. Here, it is returned to the subcarrier on a frequency 
shaft from the signal of a time-axis, and with each chip and multipliers 3151-3154 of the 
diffusion sign 3140. multiplication is carried out, respectively, the back diffusion of electrons is 
carried out, and it is compounded with the synthetic vessel 3160, and becomes the output signal 
3170 of a back-diffusion-of^electrons machine. This output signal 3170 is inputted into said 
parallel/serial-conversion machine 2040. 

[0020] Moreover, drawing 4 is drawing showing the example of 1 configuration of said diffusers 
1031-1034 at the time of adopting a DS-CDMA method, and said back-diffusion-o1^electrons 
machines 2031-2034. The diffuser by the DS-CDMA method of this drawing 4 (a) may be used 
as diffusers 1031-1034 of said drawing 2 . In this case, the parallelized information modulation 
symbol is diffused on a time-axis, respectively. In the diffuser shown in (a) of drawing 4 . the 
multiplication of the information modulation symbol 4010 corresponding to this inputted band is 
carried out to the diffusion sign 4020 with a multiplier 4030, and the output signal 4040 of this 
diffuser is acquired. 1 information symbol period is equivalent to the diffusion sign period (this 
example four chips) so that it may illustrate. The class of this diffusion signal is determined by 
said controller 1070. With the back-diffusion-of~electrons vessel shown in drawin g 4 (b), by 
carrying out the multiplication of the receiving input signal 41 10 of the division band concerned 
chosen by said band selection sections 2021-2024 to the diffusion sign of said transmitting side, 
and the same diffusion sign 4130 with a multiplier 4020. and integrating an integrator 4140. the 
correlation output of an input signal 41 10 and the diffusion sign 4130 is obtained, and it becomes 
the output signal 4150 of this back-diffusion-of-electrons machine. 
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[0021] By using the above configuration, it is possible to transmit and receive the spectrum 
shown in drawing 1 . In addition, in the above explanation, although the case where the multi- 
carrier CDMA method and direct diffusion CDMA method which make one chip of a diffusion sign 
correspond to each subcarrier were adopted as a CDMA method for every division band was 
explained, it is not restricted to this. As mentioned above, various kinds of methods, such as a 
method which arranges the signal diffused on the time-axis with the DS-CDMA method on a 
frequency shaft as one subcarrier, are learned by the multi-carrier CDMA method, and such a 
method may be adopted as it. 
[0022] 

[Effect of the Invention] As explained above, according to the radio communications system and 
radio communication equipment of this invention, a flexible access control is realizable by using 
frequency-division multiplex, time-sharing multiplex system, and three code division multiplex 
kinds. Moreover, since each bandwidth divided since the broadband radio-transmission band was 
divided into plurality is made in a narrow-band and makes each independently the band which 
can communicate rather than all the original transmission bands, interference by the multi-pass 
can be reduced and the communication link engine performance is not degraded. Moreover, since 
one independent communication band turns into a narrow-band, it is possible to raise 
contraction and power efficiency of an equipment scale, furthermore, if it Is alike and is based on 
this invention using the multi-carrier CDMA method as code division multiplex, the guard 
bandwidth between the division bands for making the divided band into the independent 
communication band can be reduced, and frequency use effectiveness is good. Furthermore, in 
the terminal unit whose maximum transmission speed may be small, since the scale and 
transmitted power of equipment can be reduced, the equipment of small and a low power is 
realizable. Transmission capacity can be made adjustable by changing the number of the division 
bands to be used, or the number of signs to be used further again according to a user s 
communication link purpose or propagation environment. Since the configuration which makes 
such a transmission speed adjustable does not need to change a modulator, it can be considered 
as a simple configuration. Especially when this is applied to a mobile station, it can reduce the 
configuration of a transmitter-receiver, and power efficiency is also good. By performing 
frequency hopping to which the frequency band of the division band which communicates is 
changed at random in time further again, the frequency diversity effectiveness can be acquired 
and the communication link engine performance can be improved. Furthermore, engine 
performance — the interference from other eels can be reduced in a multi-cell environment — 
can be improved by doing in this way. 



[Translation done.] 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the spectrum of the radio communications system of this 
invention, and is drawing showing the time of (a) using the multi-carrier CDMA and (b) using DS- 
CDMA as code division multiplex. 

[Drawing 2] It is the block diagram showing the example of 1 configuration of the transmitting 
section in the radio communications system of this invention, and a receive section, and is 
drawing in which (a) shows the transmitting section and (b) shows the configuration of a receive 
section. 

[ Drawin g 3] It is the block diagram showing the example of a configuration of the diffusion 
section in the gestalt of operatibn using a multi-carrier CDMA method as code division multiplex, 
and the back-diffusion-of^electrons section. 

[Drawing 4] It is the block diagram showing the example of a configuration of the diffusion 
section in the gestalt of operation using a DS-CDMA method as code division multiplex, and the 

back-diffusion-of-electrons section. 

[Drawing 5] It is drawing showing the spectrum of a band division multi-access (BDMA) method. 

[Drawing 6] It is drawing showing the spectrum of the conventional multi-carrier CDMA method 

and a DS-CDMA method. 

[Description of Notations] 

1010 Information Symbol 

1020 Serial / Parallel-Conversion Machine 

1031-1034 Diffuser 

1 040 Subcarrier Selection Section 

1051-1054 Multiplier 

1055 Adder 

1060 Sending Signal 

1070 Controller 

2010 Input Signal 

2021-2024 Band selection section 

2031-2034 Back-diffusion-ol^electrons machine 

2040 Parallel/serial-Conversion Machine 

2050 Information Symbol 

2060 Controller 

3020 Duplicate Section 

3050 Reverse Fast-Fourier-Transform Machine 

3060 Guard Period Aedeagus 

3120 Guard Period Deletion Machine 

3130 Fast-Fourier-Transform Machine 

3160 Synthetic Vessel 
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